Introduction
One of the most puzzling results from the Greenland Ice Core Project (GRIP) ice core drilled at Summit (central Greenland) below that point, there are substantial differences, suggesting a significant stratigraphic disturbance in one or both cores [Grootes et al., 1993] . This was later corroborated by studies of ice-core fabric in GISP2 [Alley et al., 1995] . Such observations led to the suggestion that the "unstable Eemian" period might in fact be an artifact of stratigraphic disturbance [Grootes et al., 1993] . On the other hand, several arguments could be made for the validity of the GRIP Eemian record: no layer with identical isotopic and chemical signature is found twice in the stratigraphy, the visible layering has essentially unchanged tilt down to the early Eem (2848 m of depth), and the fil•Oi• e signal remains practically unchanged after correction for the self-diffusion of water molecules in the ice ].
An independent means of evaluating the fidelity of the bottom sections of the GRIP and GISP2 records is to compare the composition of trapped gases in the two cores with the well-dated gas records from the Vostok ice core, covering the Eemian period but also the previous glacial/interglacial cycle back to MIS-7e [Vostok Project Members, 1995] . To use a gas record (either the concentration or isotopic composition of a gas) in this way, it must satisfy several criteria: (1) the residence time of the gas in the atmosphere must be longer than the interhemispheric mixing time (-1 year), (2) the concentration or isotopic composition must show significant variations with The sampling interval of the GRIP •518Oatm record does not yet allow us to examine all of the rapid variations in 15•8Oico.
Thus we cannot rule out the possibility that part of the GRIP record is in correct order and that some of the cold shifts are not glaciological artifacts. Also, the stable behavior of the Vostok •518Oatm signal over the last interglacial cannot rule out short climatic events on the global scale, which would have been smoothed out by the large residence time of atmospheric 02 [Bender et al., 1994a] .
In this regard, methane is another useful gas: its residence time in the atmosphere is of the order of 10 years, which is long enough for the concentration to be globally homogeneous but short enough for it to react quickly to a budget imbalance, linked for instance to a climate change. Its concentration over Greenland is slightly higher today (by about 8%) than over Antarctica [Dlugokencky et al., 1994] In the following sections, we present a refined profile of methane from the Vostok core over the last interglacial period, two detailed CH 4 records from the GRIP and GISP2 cores below 2750-m depth, and a refined GRIP •518Oat m profile. We then combine the CH 4 and 15•Oatm records, including previously published GISP2 •518Oat m data [Bender et al., 1994b] , and we attempt to constrain the age of the layers analyzed in GRIP and GISP2, with respect to the Vostok chronology.
The Vostok CH 4 Record
Past CH 4 changes during the last interglacial period were studied initially with samples from the Vostok 3G ice core [Chappellaz et al., 1990] . Methane rose to -700 parts per billion by volume (ppbv) at the beginning of the last interglacial period and then slowly decreased over the next -15 kyr. In general, the methane variations closely resemble the temperature variations inferred from the deuterium isotope profile (Figure 1) , and no rapid changes are evident, apart from the onset of the interglacial. However, the mean time sampling of the profile is 1300 years over the time period of concern, and it might not have resolved rapid variations.
Our first aim was to refine the Vostok CH 4 profile. The trapping of gases in the ice matrix is a slow process, smoothing the original atmospheric concentration variations. Under interglacial conditions at the Vostok site, this smoothing is estimated to have a width of-300 years [Barnola et al., 1991] . This is "in theory" the best time resolution attainable in the Vostok CH 4 profile. Indeed, CH 4 excursions of shorter duration would still affect the 300-year average and would be imprinted in the Vostok record, although attenuated. In addition, extra CH 4 measurements between 29 and 40 kyr B.P. (J. Chappellaz, unpublished data, 1996) reveal intersradial CH 4 fluctuations, lasting less than 1 kyr, with a similar amplitude to the GRIP and GISP2 records. This suggests that the theoretical width of gas trapping at Vostok under glacial conditions,-900 years [Barnola et al., 1991] , is probably overestimated and that the atmospheric CH 4 variations during the Eem are also less attenuated than expected at Vostok. We measured 68 additional samples on the 3G core over the period of interest, leading to a mean sampling interval of 270 years (maximum: 730 years). We used a conventional wet extraction technique on the trapped gases; the analytical uncertainty associated with these results is _+37 ppbv [Blunier et al., 1993] .
The resulting profile is presented in Figure 1 The availability of another gas record, •18Oatm, allows us to rule out some of these mechanisms, as discussed below. The In conclusion, the preliminary sequence depicted by the data pairs CH4/•lSOatm suggests that the sequence from 5el to 5e5 is a mixing of ice from MIS-5d or possibly MIS-7 and MIS-5e. None of our samples analyzed to date depict conditions characterizing the warmer part of the interglacial in Vostok (end of MIS-6 and start of MIS-5e). Finally, some samples have MIS-6 signatures.
The GRIP •18Oat m Record Below 2750 in

GISP2
In GISP2 The combination of the two gas signals allows us to propose some chronological constraints for the GRIP and GISP2 layers analyzed so far. We confirm that the ice spanning the time period -130-140 kyr B.P. (Vostok EGT chronology) is absent from the GISP2 core, and we show that it is not observed in the GRIP core with the present sampling interval of our data. We suggest that ice layers with cold isotopic values observed in the GRIP core during the Eem period correspond indeed to ice from MIS-5d or possibly MIS-7, alternating with ice from MIS-5e. In GISP2, for much of the ice in the 2800 to 3000-m section, there may be a similar mechanical mixture of ice deposited in the interval spanning late MIS-6 to MIS-5d. Ice in the section below 3000 m may be somewhat older. We thus confirm that ice with characteristics comparable to those found in MIS-5e and MIS-6 is present in both the GRIP and GISP2 records. By selecting the right depth levels, it may thus be possible to 
